.JAN. 26. 2006 1 1:1 1AM 513 241 6234 



NO. 0675 P. 11 



REMARKS 

Claims 1-37 are pending and rejected. Claims 1-4, 7, 10, 18, 22, 24, 25, 
28, 29, 32, and 34 are amended. Claims 5, 8, 14, 19, 20, and 31 are cancelled 
without prejudice. 

CLAIM REJECTIONS UNDER 35 U.S.C §102 

Claims 1-7, 9-1 1 , 13-15, 18-27, 29 and 31-37 are rejected under 35 
U.S.C. §102 as anticipated by Niels [sic, Krejcfl. Claims 19 and 20 were previously 
canceled, and claims 5. 14, and 31 are now canceled, so that the rejection is moot 
with respect to these claims. 

Krejci does not anticipate the claims because Krejci does not 
disclose Applicant's engineered device. 

Applicant has maintained throughout prosecution, and now explicitly 
recites in all claims, the fact that his device is just that, a medical device. The matrix is 
engineered ; it is a fabricated polymer whose components are purchased from 
commercial vendors. Methods for its preparation are claimed, for example, in claims 
10-23, 28-31, and 34-37. 

Applicant explicitly defined his device as a synthesized matrix, and 
described and enabled its preparation. For example, 

In preparing the device, any biocompatible material that is 
permissive as a substrate for culture and transplantation of 
cultured cells may be used. A full length natural or 
synthetic protein may be used, or a polypeptide may be 
used. One embodiment uses a freeze-dried sponge of 
collagen, either alone or in combination with a 
carbohydrate (a mucopolysaccharide, such as a 
glycosaminoglycan (GAG), particularly chondroitin-6- 
sulfate). The collagen may be bovine skin collagen, bovine 
tendon collagen, collagen from other tissue sources (e.g. 
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bone, muscle), other xenogeneic sources (e.g. pig, sheep, 
goat, etc.), genetically engineered sources, human 
sources, or a combination of any of the above. Other 
proteins such as elastin or reticulin, or polymers of amino 
acids, whether naturally occurring or synthetic, may be 
used. 

Page 1 1 , lines 4-1 5. 

Matrix-Forming Protein-Containing Fluid 

A dispersion of collagen is prepared by presolublizing 
collagen (6.42 mg/ml) acetic acid (0.01 M to 1.0 M), usually 
for up to sixteen hours, after which the dispersion is stored 
at 4°C. A coprecipitate with a glycosaminoglycan (GAG), 
such as chondroitin-6-sulfate f may then be prepared if a 
carbohydrate is to be added. Chondroitin-6 sulfate (3.45 
mg/ml) is added to acetic acid (0.01 M to 3.0 M). 

The previously prepared collagen dispersion is redispersed 
for at least five minutes and transferred to a stainless steel 
insulated beaker with a recirculating refrigerated jacket 
The GAG solution is added to the protein solution by any 
means which will produce an adequate agitation and shear 
to form a co-precipitate. This can be done by transferring 
the GAG solution to a drip bottle and adding the GAG to 
the collagen using a drip set to which a 22 gauge needle is 
attached, allowing the GAG solution to drip into 750 ml of 
the collagen dispersion, being mixed at a speed of 5,000 
revolutions per minute (rpm) and maintained at 4°C, at a 
rate of one drop per ten seconds. After the entire volume 
of GAG has dripped into the collagen, the collagen-GAG 
coprecipitate is transferred to bottles and centrifuged to 
remove trapped air bubbles. The froth that collects on top 
is removed by aspiration, and the collagen-GAG 
coprecipitate is then collected. 

Page 12, lines 3-22. 

As an engineered device, Applicant's matrix can be constructed to pre- 
determined specifications, stored in either a hydrated or dehydrated state, and seeded 
with cells at will when is needed (e.g., upon admission of a bum patient) to prepare a 
cultured skin device that can be surgically grafted to the bum patient within days. 
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In contrast, Krejci does not disclose a device. Krejci uses human 

cadaver skin, which is an ex vivo biologic ("allogeneic dermis from engrafted 

cryopreserved cadaver skin", Krejci Abstract). 

Split-thickness skin 0.4 mm thick was harvested with a 
dermatome from either the thigh or back of a cadaver and 
devitalized by three freeze-thaw cycles and subsequent 
exposure to 5000 rad gamma irradiation delivered over a 
12-min period. The skin was then soaked at 37 °C in PBS 
containing penicillin (50 u/ml), streptomycin (50 t*gfm\), and 
amphotericin B (1 .25 ^g/ml) for 7-14 d, after which the 
epidermis was mechanically removed leaving "de- 
epldermized dermis"... (Krejci page 843, column 2). 

There are significant differences between Applicant's device and Krejci's 
biologic, as known to one skilled in the art. Krejci's biologic must be decontaminated 
because of likely significant bioburden; in contrast, Applicant's matrix is not 
decontaminated. Krejci's matrix cannot be timely prepared for a patient in need 
because it requires a one to two week decontamination period with antibiotics; in 
contrast, Applicant's matrix can be synthesized within hours with reagents purchased 
from Pierce, Sigma-Aldrich, or other laboratory suppliers. Krejci's biologic has a 
persistence of months to years in the body; in contrast, Applicants matrix is 
degradable and is, in fact, degraded within two to four weeks of grafting. Regulation 
of the degradation rate is a property that is designed into a medical device. In 
contrast, one cannot regulate the degradation rate of a biologic to the same extent, if 
at all. Applicant's matrix can be made to pre-determined specifications. Krejci's 
matrix cannot be so made because it is used as it is harvested. 

For at least these reasons, Applicant asserts the rejection is overcome 
and requests it be withdrawn. 
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CLAIM REJECTIONS UNDER 35 U.S.C. §103 

Claims 8, 12, 16-17, 28, and 30 are rejected under 35 U.S.C. §103 as 
obvious over Niels [sic, Krejci] and in view of Boyce (Med. Bio. Eng. Comput.) and 
Boyce (5,976,878). 

Applicant respectfully asserts this rejection is improper at least 
because there must be some suggestion or motivation, either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art, to 
modify the reference or to combine the reference teachings. MPEP § 2142. There is 
no such suggestion or motivation in Krejci or Boyce, at least because the primary 
Krejci reference does not teach, suggest, or motivate an engineered matrix. In 
contrast, Krejci explicitly requires non-synthetic components ('The present study was 
undertaken to determine whether skin could be reconstituted in vitro from allogeneic 
acellular dermis and autologous keratinocytes and fibroblasts" Krejci page 843, 
column 2). One skilled in the art would not be motivated to combine references to 
form Applicant's device, because Krejci appreciated benefits from a non-synthetic 
matrix (replacing burned skin with cadaver skin "resulted in a skin with complete 
reconstitution of the basement membrane zone" Krejci page 843, column 2). 

For at least this reason, Applicant respectfully asserts this rejection is 
overcome and respectfully requests its withdrawal. 
CLAIM REJECTIONS UNDER 35 U.S.C. §112 

Claims 1-37 are rejected under 35 U.S.C. §112 111 as not enabled. 
Applicant and his representative provided both histological and anatomical data, of 
record, showing efficacy in treating burn patients using the method described in the 
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specification to prepare and surgically use Applicant's device. Further, the Examiner 
agreed that Applicant's claims were enabled: "Current enablement new matter and 
prior art rejection will be withdrawn in view of claim amendment" (Interview Summary 
July 20, 2005). Applicant's amendments were filed on August 2, 2005. 

Claims 1-9, 10-17. 18-23. 24-27. and 34-37 are rejected under 35 U.S.C. 
§1 12 1[2 as not distinctly claimed. 

All claims are amended to specifically recite an engineered matrix 
comprised of collagen . Dependent claims are amended to specific cell types and 
specific skin therapy. In addition: 

Claims 1-9 are herein amended to recite epidermal cells deposited 
thereon, as suggested. 

Regarding claims 10-17, Applicant disagrees with the rejection. The 

claims are distinct because either sequential or simultaneous inoculation is possible, 

as supported at least at page 1 7. lines 1-4: 

Subsequently, after the dermal cells have attached, 
epidermal cells are inoculated as suspensions and 
permitted to attach to the layer or population of dermal 
cells. Alternatively, combinations of dermal and epidermal 
cells may be inoculated simultaneously. 

Thus, the claim is accurately open to either possibility. 

Claims 18-23 are amended to clarify that a dermal cell is isolated. 

Regarding claims 24-27, Applicant has amended claim 24 to recite that 
the epidermal cellular layer is deposited on the dermal cell lamination layer. Applicant 
further clarifies for the Examiner that the conditions are isolating dermal and epidermal 
cells, then separately culturing these isolated cells, then inoculating a matrix with the 
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cells (either sequentially or simultaneously, as previously explained) and incubatinq 
the matrix and cells to form the device (as known to one skilled in the art, incubation 
permits cell growth and proliferation to populate the device), and then providing the 

device to the patient. 

With respect to the rejection of claims 34-37. Applicant refers to his 
above analysis regarding either sequential or simultaneous inoculation. 

Thus, Applicant asserts that all of the lack of enablement and 
indefiniteness rejections has been overcome, and respectfully requests their 
withdrawal. 

Examiner's Response to Applicant's Declaration 

Applicant's understanding is that Lam and Sugiyama are not now 
applied nor have they been applied. Because the Examiner raised them during 
Applicant's July 20, 2005 interview, however, Applicant's August 2, 2005 Amendment 
and Declaration distinguished them. The Examiner's current response, that 
Applicant's "non-porous" arguments are not claimed, is inappropriate because 
Applicant claims a reticulated matrix which, by definition, is non-porous. Applicant's 
Declaration, provided under penalty of perjury, explained this. 

Applicant's Declaration also distinguished based on composition. 
However, the Examiner now states: 

Therefore combination of Lam and Sugiyama would render 
instant invention obvious in view of the cited art of record 
by substituting the hyaluronioacid-based biocompatible 
matrix with a collagen-base matrix in the form of a collagen 
sponge, collagen sheet or collagen gel (Office Action 
October 26, 2005, page 10). 
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Applicant respectfully disagrees, at least because of the differences in starting 
materials. A hyaluronic acid matrix is primarily carbohydrate based, while Applicant's 
matrix is primarily protein based. Carbohydrates and proteins are two of the four 
unique and distinct classes of metabolic components (lipids and nucleic acids being 
the other two). Carbohydrates and proteins have different functional groups, different 
chemistries, different physical properties, etc., so that undue experimentation by one 
skilled in the art would be required to prepare Applicant's collagen matrix based on the 
teaching of a hyaluronic based matrix. 

For at least these reasons, Applicant respectftjlly asserts that he has 
demonstrated that neither Lam nor Sugiyama, alone or in combination, teach, 
suggest, or motivate his invention, even though neither has been applied. Should the 
Examiner choose to make his obviousness rejection of record, Applicant respectfully 
requests the Examiner to provide an affidavit under 37 C.F.R. 1.104(d)(2) which 
states: 1.104 Nature of examination... (d) Citation of references.... 

(2) When a rejection in an application is based on facts 
within the personal knowledge of an employee of the 
Office, the data shall be as specific as possible, and the 
reference must be supported, when called for by the 
applicant, by the affidavit of such employee, and such 
affidavit shall be subject to contradiction or explanation by 
the affidavits of the applicant and other persons. 

CONCLUSION 

In view of the Amendments and the foregoing remarks. Applicant 
respectfully submits that this application is in complete condition for allowance and 
respectfully requests reconsideration. No fees are believed due, but Applicant authorizes 
the Examiner to charge any fees due to Deposit Account No. 23-3000. 
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The Examiner is invited to telephone Applicant's undersigned 



representative with any questions. 



2700 Carew Tower 
441 Vine Street 
Cincinnati OH 45202 
513 241 2324 
513 241 6234 facsimile 
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Respectfully submitted, 

WOOD, HERRON & EVANS. L.L.P. 




Beverly A. Lyman, Ph.D. 
Reg. No. 41.g61 
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